Orbitofrontal reality filtering denotes a memory control mechanism necessary to keep thought and behavior in phase with reality. In adults, it is mediated by the orbitofrontal cortex and subcortical connections and its failure induces reality confusion, confabulations, and disorientation. Here we investigated for the first time the development of this mechanism in 83 children from ages 7 to 11 years and 20 adults. We used an adapted version of a continuous recognition task composed of two runs with the same picture set but arranged in different order. The first run measures storage and recognition capacity (item memory), the second run measures reality filtering. We found that accuracy and reaction times in response to all stimulus types of the task improved in parallel across ages. Importantly, at no age was there a notable performance drop in the second run. This means that reality filtering was already efficacious at age 7 and then steadily improved as item memory became stronger. At the age of 11 years, reality filtering dissociated from item memory, similar to the pattern observed in adults. However, performance in 11-year-olds was still inferior as compared to adults. The study shows that reality filtering develops early in childhood and becomes more efficacious as memory capacity increases. For the time being, it remains unresolved, however, whether this function already depends on the orbitofrontal cortex, as it does in adults, or on different brain structures in the developing brains of children.
Orbitofrontal reality filtering refers to the capacity to discriminate between thoughts (memories) that relate to ongoing reality, and thoughts that do not (Schnider, 2008 (Schnider, , 2013 . The existence of this mechanism was derived from the observation of patients who, after brain damage, confuse reality: they are disoriented and act according to ideas that have no relation with true reality and justify their behavior with confabulations. For example, a 58-year-old mother who had suffered orbitofrontal damage following the rupture of an aneurysm of the anterior communicating artery repeatedly left the examination in the conviction that she had to feed her baby-but her child was now a 38-year-old adult (Schnider, von Däniken, & Gutbrod, 1996b) . In comparison to amnesic patients, who do not exhibit such inappropriate behavior, these patients specifically failed in an experimental task: while their performance was similar to other amnesic patients when they carried out a continuous recognition task for the first time, they had a dramatic performance drop when they carried out the task for the second time, with the same pictures arranged in different order. They had a specific increase in false positives (Nahum, Bouzerda-Wahlen, Guggisberg, Ptak, & Schnider, 2012; Schnider & Ptak, 1999; Schnider et al., 1996b) , which also strongly correlated with the level of disorientation (Nahum et al., 2012; Schnider, von Däniken, & Gutbrod, 1996a) . The disappearance of false acts and confabulations were specifically accompanied by the normalization of the false positive rate on the second run (Schnider, Ptak, von Däniken, & Remonda, 2000) . In adults, the mechanism depended on the orbitofrontal cortex: lesions always involved the posterior medial orbitofrontal cortex (area 13) or directly connected structures (Schnider, 2008; Schnider et al., 1996a; Schnider & Ptak, 1999) . Functional imaging studies in healthy subjects showed activation in the orbitofrontal cortex area 13 in the second run of continuous recognition tasks, either when using pictures (Schnider, Treyer, & Buck, 2000; Treyer, Buck, & Schnider, 2003) or meaningful sounds (Treyer, Buck, & Schnider, 2006) . The mechanism underlying orbitofrontal reality filtering appears to be similar to extinction capacity, the ability to abandon anticipations that are no longer valid (Nahum, Ptak, Leemann, & Schnider, 2009) . Recent studies have shown that this process is rapid (200-300 ms after stimulus presentation; Schnider, Valenza, Morand, & Michel, 2002) , and that it dissociates from other memory control processes like context source memory (BouzerdaWahlen, Nahum, Liverani, Guggisberg, & Schnider, 2014; Johnson, Kounios, & Nolde, 1997; Mitchell & Johnson, 2009) , strategic retrieval monitoring (BouzerdaWahlen, Nahum, Ptak, & Schnider, 2013; Gilboa et al., 2006; Wahlen, Nahum, Gabriel, & Schnider, 2011) and temporal order memory (Liverani et al., 2015) . These processes are laborious and have different signatures in evoked potential studies (Bouzerda-Wahlen et al., 2014; Liverani et al., 2015; Wahlen et al., 2011) . Orbitofrontal reality filtering is also different from reality monitoring, the ability to distinguish between the memory of a thought and a memory of a perception experienced in the past (Johnson & Raye, 1981) . At what age orbitofrontal reality filtering develops in children has never been examined.
Children's behavior is at times reminiscent of reality confusion by confabulating patients. Children are more vulnerable to memory distortions than adults (Ceci & Bruck, 1993; Schacter, Kagan, & Leichtman, 1995) , and they produce more false narratives when exposed to leading questions (Ceci & Bruck, 1993) . Similar to confabulating patients, these false memories often have an autobiographical content, are rich in details, and are firmly held by the children even when faced with disconfirming evidence. In addition, children have difficulty with source monitoring. Foley and Johnson (1985) asked children to distinguish between a task that they had really performed and a task that they had only imagined. Children aged 6 to 9 years failed to correctly recall this kind of information. Gopnik and Graf (1988) asked 3-to 5-yearold children to retrieve information about the content of a series of drawings that was acquired in three different ways: they actually saw the drawings, were told about them, or had to infer the contents from a clue. The youngest children had more difficulties in retrieving the source of their memories than the older children.
These observations suggest a possible link between children's susceptibility to memory distortion and immaturity of reality filtering. In this study we developed an adapted version of the task used in adults (Nahum et al., 2012; Schnider et al., 1996b; Schnider & Ptak, 1999) . It consists of repeated runs of a continuous recognition task, all composed of the same set of pictures, which are arranged in a different order on each run. The first run measures the ability to encode and subsequently recognize pictures (item memory). In the second run, all items are familiar, so that the correct recognition of the picture repetitions demands the ability to sense whether a picture is known from a previous occurrence in the present run ("ongoing reality") or from an occurrence in the previous run ("the past"). This task thus allows comparison of the development of item memory as opposed to reality filtering. We tested three groups of children, aged 7, 9 and 11 years, and adults, aged around 30 years, to determine when reality filtering develops and whether it does so in parallel with or separately from item memory.
Method

Participants
A total of 91 children and 20 adults participated in the study. Children attended public primary schools in suburban areas in the North of Italy. Of the children, 5 were excluded from the analysis because they always pressed the same response button during the reality filtering task and 3 were excluded because of reaction times exceeding 4000 ms in the reality filtering task; thus, 83 children were included in the analyses. Of these remaining children, 20 attended the first grade in primary school (7-year-old group; M age = 84.9 months, age range = 77.4-92.4 months), 33 attended the third grade (9-year-old group; M age = 107.7, age range = 104.9-110.5 months) and 30 attended the fifth grade (11-year-old group; M age = 130.6, age range = 127.2-134 months). All participants were of typical age for their grade. A fourth group of 20 adults served as controls for the reality filtering task (M age = 31.5 years, age range = 28-34).
Materials and procedure
All subjects gave informed consent. For the children, parents provided informed consent. All children attended normal classes. Children in need of an individual education plan (Italian schools: special programs for children with cognitive disabilities) were excluded. Permission to conduct the study was granted by school principals and parents. The study was approved by the Institutional Ethical Committee of the University of Bologna, Italy.
Children performed the tasks and filled out the questionnaire with the help of the experimenter during school hours, in a quiet room and individually.
Reality filtering task
Item recognition (IR) and reality filtering were tested with an adapted version of a continuous recognition task developed by Schnider and colleagues (Figure 1 ; Schnider, 2003 Schnider, , 2013 Schnider et al., 1996a) .
The task was composed of two runs in which the same set of 30 cartoon images of animals was presented. Each cartoon was repeated once after 6 to 9 intervening pictures. In both runs, participants were asked to answer to the question "Have you already seen this image within the ongoing run?" by pressing the blue button for the images presented for the first time (distracters) and the red button for the images presented for the second time (targets). The first run of the task evaluates the capacity to learn and recognize stimuli based on familiarity; this run activates the medial temporal lobe Schnider & Ptak, 1999) .
In the second run, all items are already familiar. Thus, the ability to sense whether or not the memory of a stimulus emanates from a previous occurrence in the ongoing run ("present reality") is required. This distinction requires reality filtering (Schnider, 2003 (Schnider, , 2013 . Clinical and imaging studies with adults have shown that the critical capacity required in the second run is the control of the interference by the distracters (first appearances) in the second run (Nahum et al., 2012; Schnider & Ptak, 1999) . Performance of the second run activates the posterior medial orbitofrontal cortex in adults .
Stimuli remained on-screen until the subject answered. The interstimulus interval with a fixation cross was 1500 ms. In each run, 30 images were presented for the first time (distracters), and each of them subsequently repeated (targets).
Before the real task, a training block with 20 trials using different images was presented.
Stimulus presentation was controlled with E-Prime 2 (Psychology Software Tools, Pittsburgh, USA). The percentage of correct responses and the mean reaction time for each type of stimulus (distracters and targets from run 1, distracters and targets from run 2) were calculated for the analysis. Recognition performance in the first run (IR) was calculated in a similar way to that in earlier studies (Schnider et al., 1996a (Schnider et al., , 1996b : Hits1-FP1, where Hits1 describes the number of correctly-recognized items in the first run and FP1 describes the false positive responses in the first run.
Temporal context confusion (TCC), a measure of impaired reality filtering (Schnider et al., 1996a) , was calculated as follows: TCC = (FP2/Hits2) -(FP1/Hits1), where FP2 and FP1 are the false positives in run 2 and run 1 (i.e., the incorrect "yes" responses to images that have not yet been presented in the ongoing run), and Hits2 and Hits1 are the correct recognitions of targets in run 2 and run 1 respectively (i.e., the correctlyrecognized repetitions). In addition, the d' index on the first run of the task for each participant was calculated. The d' is the standardized difference between the means of the false alarm rates and the hit rates. The formula is as follows: d' = z (FA) − z(H), where FA and H are the false alarm and hit rates, respectively (Swets, Tanner, & Birdsall, 1961) .
As the reality filtering task had never been used with children, a paraphrasing technique was adopted to verify that the children understood the task. Specifically, children were asked to repeat the task instruction in their own words. The technique is commonly used for identifying sources of response error due to lack of comprehension of items in the process of developing and adapting survey and assessment tools for children (Willis, 2004) .
Control tasks
Working memory
Working memory was assessed with the subtest of the Wechsler Intelligence Scale for Children -Fourth Edition (WISC-IV; Wechsler, 2003) , that is, forward and backward digit repetition.
Flanker task
To evaluate inhibition capacity, children performed the flanker task (Eriksen & Eriksen, 1974) on computer. In the version adapted for children (Christ, Kester, Bodner, & Miles, 2011) , five fish were presented in one row and participants were instructed to pay attention to the orientation (right or left) of the central fish (target). The other fish were oriented either in the same direction (congruent stimulus) or in the opposite direction (incongruent stimulus). Children were asked to indicate the direction of the central target by pressing the left or the right button on the keyboard. The test session was preceded by a training block composed of 20 trials. The main test contained 60 trials. The maximal duration of the trials was 3000 ms. The task was displayed using Inquisit 4.0 (Millisecond Software, Seattle, WA, USA). The percentage of errors and the mean reaction time for congruent and incongruent stimuli were calculated for the analysis.
Orientation questionnaire
Orientation is a continuous measure of reality filtering (Nahum et al., 2012; Schnider et al., 1996a) . It was evaluated using a child-adapted questionnaire composed of four questions in each of four domains of orientation: person (e.g., "What is your name?"), situation (e.g., "Where are we now?"), place (e.g., "Which city are we in?"), and time (e.g., "What day is it today?"). The complete list of items is reported in the Appendix.
Strengths and difficulties questionnaire
As a final step, parents were asked to complete the "Strengths and Difficulties Questionnaire" (Goodman, 1997) for their child, a 25-item questionnaire composed of five subscales assessing emotional symptoms, conduct problems, hyperactivity/inattention, peer relationship problems and prosocial behavior.
Statistical analysis
Reality filtering task All four age groups performed this task. A 2 × 2 × 4 repeated measures analysis of variance (ANOVA) on accuracy and reaction time was performed with the withinsubject factors of Run (1, 2) and Stimulus (Distractor, D, Target, T) and the betweensubject factor of Age Group (7-year-olds, 9-year-olds, 11-year-olds, adults). A one-way ANOVA was performed on the d' index, the IR and the TCC score with the betweensubject factor of Age Group (7-year-olds, 9-year-olds, 11-year-olds, adults). The Pearson's correlation was calculated between the measures of TCC and IR for each group. When needed, post hoc Fisher's tests with a significance level of p < .05 were used.
Working memory Working memory was tested only in the three groups of children. One-way ANOVA with the between-subject factor of Age Group (7-year-olds, 9-year-olds, 11-year-olds) was calculated on the two scores (forward and backward) of the WISC-IV. The Pearson's correlation was calculated between the working memory scores and performance in reality filtering.
Flanker task
Only the three groups of children performed the flanker task. Two 2 × 3 repeated measures ANOVAs with the percentage of errors and the reaction time as dependent measures were performed, with the within-subject factor of Stimulus Type (congruent, incongruent) and the between-subject factor of Age Group (7-year-olds, 9-year-olds, 11-year-olds). The Pearson's correlation between the performance in the flanker task and reality filtering task was calculated.
Orientation questionnaire All groups responded to this questionnaire. One-way ANOVAs for each domain of orientation were calculated with the between-subject factor of Age Group (7-year-olds, 9-year-olds, 11-year-olds, adults). The Pearson's correlation between the orientation scores and the TCC was also calculated.
Strengths and difficulties questionnaire
The parents of the three groups of children filled in the questionnaire. The Pearson's correlations between the questionnaire scores and reality filtering were calculated.
Results
Comprehension of instructions
All but two children correctly paraphrased and understood the instructions of the reality filtering task. Two participants (one aged 7 and one aged 9) initially failed to paraphrase the instruction correctly but were able to complete the task after the experimenter repeated the instructions.
Reality filtering task
The behavioral results are summarized in Table 1 . Both accuracy and reaction times in response to all stimulus types improved across all ages. The 2 × 2 × 4 repeated measures ANOVA on the percentage of correct responses revealed a significant main effect of Age Group, F(3, 99) = 3.63, p = .015, η p 2 = .09, and a significant interaction between Run and Stimulus, F(1, 99) = 12.02, p = .001, η p 2 = .10. The post hoc tests show that participants were more accurate in their response to the distracters in run 1 compared to the distracters in run 2, F(1, 99) = 7.55, p = .007, η p 2 = .07, whereas the difference in accuracy between the Targets in run 1 and the Targets in run 2 falls short of significance, F(1, 99) = 3.48, p = .065, η p 2 = .03. The general accuracy, combining all stimuli, is significantly higher for adults compared to children aged 7 years, t(38) = 2.93, p = .004, and 9 years, t(51) = 2.97, p = .009, but does not differ significantly from that of children aged 11 years, t(48) = 1.14, p = .165.
The analysis of the reaction times revealed a main effect of Stimulus, F(1, 99) = 6.88, p = .010, η p 2 = .06, with slower responses to distracters compared to targets, and a main effect of Run, F(1, 99) = 5.49, p = .021, η p 2 = .05, with faster responses for the first compared to the second run. Furthermore, a main effect of Age Group was found, F(3, 99) = 32.68, p < .001, η p 2 = .49. The post hoc tests show that all age groups differ from each other: the children aged 7 years were slower than the children aged 9 years, t(51) = 2.66, p = .009, the children aged 11 years, t(48) = 5.00, p < .001, and the adults, t(51) = 9.32, p < .001; the children aged 9 years were slower than the children aged 11 years, t(61) = 2.62, p = .008, and the adults, t(51) = 7.73, p < .001; and the children aged 11 years were slower than the adults, t(48) = 5.20, p < .001. The TCC score, the IR score and the d' index are shown in Table 2 . The one-way ANOVA revealed significant differences between age groups for the IR, F(1, 99) = 3.99, p = .009, η p 2 = .11, and the d' index, F(1, 99) = 5.24, p = .002, η p 2 = .13, but not for the TCC score, F(1, 99) = 1.18, p = .32, η p 2 = .03. The IR score is significantly higher for adults compared to children aged 7 years, t(38) = 3.17, p = .002, and 9 years, t(51) = 2.72, p = .008, but not compared to children aged 11 years, t(48) = 1.43, p = .15. The d' index is higher for adults compared to children aged 7 years, t(38) = 3.67, p < .001, 9 years, t(51) = 3.18, p = .002, and 11 years, t(48) = 2.07, p = .041. The TCC and IR scores significantly correlate in the children aged 7 years, r = .616, p < .001, and 9 years, r = .448, p = .02, but not in the children aged 11 years or the adults, r < .07, p > .70.
Control tasks
Digit span
The one-way ANOVAs revealed a significant effect of Age Group on both the forward, F(2, 82) = 7.83, p < .001, η p 2 = .16, and backward, F(2, 82) = 26.94, p < .001, η p 2 = .40, digit repetition scores. For the forward digit repetition, the post hoc tests denote a Note. Statistically significant differences are described in the Results section. Note. Statistically significant differences are described in the Results section.
significant difference between the children aged 7 and 11 years, t(48) = −3.90, p < .001, and between the children aged 9 and 11 years, t(61) = −2.05, p = .021. For the backward digit repetition there is a significant difference between the children aged 7 and 9 years, t(51) = −2.94, p < .001, the children aged 7 and 11 years, t(48) = −8.14, p < .001, and the children aged 9 and 11 years, t(61) = −4.83, p < .001. The correlation between working memory and reality filtering is not significant.
Flanker task
The 2 (Stimulus: congruent vs incongruent) × 3 (Age Group) repeated measures ANOVA on the children's percentage of errors shows a significant main effect of Stimulus, F(1, 80) = 401.09, p < .001, η p 2 = .83, with a higher rate of errors in response to incongruent stimuli than to congruent stimuli. Neither the main effect of Age Group nor the interaction term yielded significant effects, all Fs < 2.20, all ps > .11.
The analysis of the reaction times revealed a main effect of Stimulus, F(1, 80) = 34.89, p < .001, η p 2 = .30, with faster responses to congruent compared to incongruent stimuli, and a main effect of Age Group, F(2, 80) = 24.25, p < .001, η p 2 = .37, whereas the Stimulus × Age Group interaction is not significant, F < 1, p = .65. The post hoc test revealed that the children aged 7 years were slower than the children aged 9 years in response to congruent, t(51) = −3.00, p < .001, and incongruent, t(51) = 2.65, p = .01, stimuli, and slower than the children aged 11 years in response to congruent, t(48) = 7.18, p < .001, and incongruent, t(48) = 6.65, p < .001, stimuli. The children aged 9 years were slower than children aged 11 years in response to congruent, t(61) = 4.867, p < .001, and incongruent, t(61) = 4.31, p < .001, stimuli.
The Pearson's correlations between the performance in the flanker task and the performance in response to the stimulus critical for the reality filtering (the distracters in run 2) are not significant.
Orientation questionnaire
The scores for the orientation questionnaire are summarized in Table 3 . The one-way ANOVA revealed a significant difference between the four age groups for the total orientation score, F(3, 99) = 146.83, p < .001, η p 2 = .81, and for the subscales of personal, F(3, 99) = 90.94, p < .001, η p 2 = .73, circumstantial, F(3, 99) = 53.31, p < .001, η p 2 = .61, spatial, F(3, 99) = 52.19, p < .001, η p 2 = .61, and temporal, F(3, 99) = 52.28, p < .001, η p 2 = .61, orientation. Adults' performance was significantly better than all other groups in all subscales of the questionnaire. The children aged 7 years performed worse compared to the children aged 9 years for the domains of personal, t(51) = −4.176, p < .001, spatial, t(51) = −5.370, p < .001, and temporal, t(51) = −5.774, p < .001, orientation, and Note. Statistically significant differences are described in the Results section.
for the total orientation score, t(51) = −7.574, p < .001. Compared to the children aged 11 years, the children aged 7 years performed worse in the domain of personal, t(48) = −4.443, p < .001, spatial, t(48) = −5.297, p < .001, and temporal, t(48) = −7.674, p < .001, orientation, and for the total orientation score, t(48) = −8.525, p < .001. The children aged 9 years performed worse compared to the children aged 11 years only for the temporal domain, t(61) = −2.417, p = .019. The Pearson's correlation for each age group between the total orientation score and the TCC score revealed a significant correlation only for 7-year-old children, r(20) = .58, p < .001. The correlation between the total orientation score and the RI score is significant only for 7-year-old children as well, r(20) = .54, p = .013. The correlations between the total orientation score and the performance in the reality filtering task are significant for the Targets in run 1 in 7-year-old children, r(20) = .59, p = .005, and for the distracters in run 2 in the 11-year-old children, r(30) = .46, p = .010.
Strengths and difficulties questionnaire
The within-group Pearson's correlations between the total parent-reported score of the questionnaire and the measures of the reality filtering task are not significant.
Discussion
This study investigated the development of orbitofrontal reality filtering in children. In adults, this memory control mechanism is critical for maintaining thought and behavior in phase with reality. Its failure induces a confusion of reality, evident in acts that are inappropriate for current reality, confabulations, and disorientation (Schnider, 2008 (Schnider, , 2013 .
The most important result of the present study is that at no age was there a performance drop in the second run of the task. As memory capacity (performance in the first run of the task) increased over the examined ages, so did the ability to control interference in the second run. Even the 7-year-old children were able to suppress the interference of items seen in a previous run but occurring for the first time within the ongoing run (the distracters in run 2). In other words, reality filtering is already functional at age 7, in proportion to the ability to store information. As item memory improves from 7 to 11 years of age, and then into adulthood, reality filtering also becomes more rapid and accurate. Even at the age of 11 years, however, performance is not yet at an adult level.
The reaction times significantly differed between all age groups and with regard to all stimulus types. In part, this observation can be explained by a maturation of cognitive functions in general, as reflected by the fact that reaction times in children steadily improve from 3 to 4 years of age through to young adulthood (Elliott, 1970) , especially between the ages of 9 and 12 years (Williams et al., 2015) . However, item memory (IR score) and reality filtering (TCC score) dissociated in the 11-year-old and adult groups. This corresponds to previous observations in healthy adults and amnesic patients (Schnider, 2008; Schnider et al., 1996a) . This observation suggests that reality filtering develops in parallel with item memory until the age of 9 years, but then continues to develop as an independent memory function. Even if we cannot be sure that reality filtering in children depends on the same brain regions as in adults (the orbitofrontal cortex), a possible explanation of this dissociation could lie in the later development of the brain structures critical for reality filtering relative to those critical for recognition memory. While the ability to store and recognize new information depends on the medial temporal lobes (Eichenbaum, Yonelinas, & Ranganath, 2007; Squire, Wixted, & Clark, 2007) , reality filtering in adults critically depends on the posterior medial orbitofrontal cortex area 13 (Schnider, 2003; Schnider et al., 1996a Schnider & Ptak, 1999) . The temporal lobe matures until the second decade of life (Buchsbaum et al., 1992) , while the prefrontal cortex is a region that reaches complete maturation later; its development continues into adulthood (Casey, Giedd, & Thomas, 2000; Casey, Tottenham, Liston, & Durston, 2005) . The main difference between this region and the rest of the brain is the continuation of the pruning of synapses into young adulthood (Bourgeois, Goldman-Rakic, & Rakic, 1994) , a process accompanied by the improvement of cognitive capacities like memory, inhibition and attention (Casey et al., 2000) . It is also possible that at the ages of 7 and 9 years, structures other than the orbitofrontal cortex assume the task of reality filtering and that the dissociation between item memory and reality filtering from the age of 11 years onwards indicates that the orbitofrontal cortex has matured enough to assume this function. This interpretation, too, is compatible with the known difference in the speed of maturation of the medial temporal lobe and the prefrontal cortex.
In adults, reality filtering also does not correlate with inhibition capacity (Nahum et al., 2009) or working memory. The present study confirms this finding. While inhibition is one of the last high-order functions to develop, the ability to reject memories that do not pertain to ongoing reality (reality filtering) and to master a task requiring this form of "inhibition" is already significantly present at the age of 7 years.
In adult amnesic subjects, orientation about time, place and circumstances is a continuous measure of orbitofrontal reality filtering and highly correlates with its measure (healthy adults typically have perfect orientation; Nahum et al., 2009 Nahum et al., , 2012 Schnider et al., 1996a) . In the present study, we found a trend towards improved orientation from the ages of 7 to 11 years, in particular in the temporal domain. This observation replicates previous research showing that information concerning the day, month and year starts to be correctly reported only from the ages of 8 to 9 years onwards, while the other domains of orientation are acquired earlier (Hotz, Plante, Helm-Estabrooks, & Nelson, 2014) . However, the score for reality filtering (TCC score) correlates with orientation only in 7-year-old children. Overall, orientation as an abstract concept evolves between the ages of 7 and 11 years, but reality filtering is not more of a key determinant of its development than other memory and cognitive functions.
In conclusion, this study shows that orbitofrontal reality filtering, as tested with repeated runs of a continuous recognition task, is already functional at the age of 7 years and then improves its efficacy as item memory evolves. The study supports the claim (Schnider, 2013 ) that increasing storage capacity in memory requires the parallel development of an automatic, rapid mechanism that allows one to sense whether or not a thought relates to present reality, and thus, whether or not it can be acted upon. The results of this study may be part of the explanation for why at the age of 7 years, the tendency to act in a fantasy world has already largely subsided.
